Crystal structure of the intein homing endonuclease PI-SceI bound to its recognition sequence.
The first X-ray structures of an intein-DNA complex, that of the two-domain homing endonuclease PI-SceI bound to its 36-base pair DNA substrate, have been determined in the presence and absence of Ca(2+). The DNA shows an asymmetric bending pattern, with a major 50 degree bend in the endonuclease domain and a minor 22 degree bend in the splicing domain region. Distortions of the DNA bound to the endonuclease domain cause the insertion of the two cleavage sites in the catalytic center. DNA binding induces changes in the protein conformation. The two overlapping non-identical active sites in the endonucleolytic center contain two Ca(+2) ions that coordinate to the catalytic Asp residues. Structure analysis indicates that the top strand may be cleaved first.